Upregulation of the phosphorylated form of CREB in spinothalamic tract cells following spinal cord injury: relation to central neuropathic pain.
Spinal cord injury (SCI) often leads to the generation of chronic intractable neuropathic pain. The mechanisms that lead to chronic central neuropathic pain (CNP) following SCI are not well understood, resulting in ineffective treatments for pain relief. Studies have demonstrated persistent hyperexcitability of dorsal horn neurons which may provide a substrate for CNP. We propose a number of similarities between CNP mechanisms and mechanisms that occur in long-term potentiation, in which hippocampal neurons are hyperexcitable. One biochemical similarity may be activation of the transcription factor, cyclic AMP response element-binding protein (CREB), via phosphorylation (pCREB). The current study was designed to examine whether tactile allodynia that develops in segments rostral to SCI (at-level pain) correlates with an increase in CREB phosphorylation in specific neurons known to be involved in allodynia, the spinothalamic tract (STT) cells. This study determined that, in animals experiencing at-level allodynia 35 days after SCI, pCREB was upregulated in the spinal cord segment rostral to the injury. In addition, pCREB was found to be upregulated specifically in STT cells in the rostral segment 35 days after SCI. These findings suggest one mechanism of maintained central neuropathic pain following SCI involves persistent upregulation of pCREB expression within STT cells.